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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 



Drawing 1 



Drawing 2 



Drawing 3 



Drawing 4 



Drawing 5 



Drawing 6 



It is a plan explaining the linear motor concerning the example 1 of this invention. 

It is the exploded view showing the jacket configuration of the linear motor of drawing 1 . 

It is a perspective view showing the appearance of the linear motor of drawing 1 . 

It is a plan explaining the linear motor of the conventional example. 

It is the block diagram of the aligner which has a stage concerning the example 2 of this invention. 

It is drawing showing the manufacture flow of the semiconductor cievice concerning the example 3 of this invention. 



Drawing 71 It is drawing showing the detailed flow of the wafer process of drawing 6 . 



Description of Notations] 

1: A :permanent magnet, and coil, 2:York, 3, and 3 '4, 4':inside jacket sheet, 5:frame, 7:fastener, 9, 9' : outer jacket sheet. 
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(54) LINEAR MOTOR, AND STAGE SYSTEM AND ALIGNER PROVIDED WITH 

(57)Abstract: 

PROBLEM TO BE SOLVED: To efficiently remove heat from a linear motor coil 
without damaging protective film on the surface of the coil by providing a jacket with 
double structure composed of an inner jacket and an outer jacket and letting different 
types of coolants to flow through the inner jacket and the outer jacket of the'coil. 
SOLUTION: A double jacket is constituted, for example, of a coil inner jacket 4 and 4' 
which embraces a coil 1 and is supplied in its internal space with a coolant and an outer 
jacket 9 and 9', which is supplied outside the ja.cket with coolant. Inert gas is let to flow 
through the coil inner jacket 4 and 4' so that the protective film on the coil is not 
damaged. A coolant, regardless of its being activated or inert, satisfactory in cooling 
efficiency is let to flow through the outer jacket 9 and 9'. Thus insufficiency in cooling 
capability due to adoption of an inert coolant inferior in cooling capability for the coil 
inner jacket 4 and 4' can be made up by letting coolant satisfactory in cooling efficiency 
flow through the jacket 9 and 9\. 
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* NOTICES * 



Japan Patent Office is not responsible for any * 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 
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3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION . 

i . .. —. . . .. „- ., ,,,,, „„ M ii; iiii „ 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the linear motor used suitable for the equipment for performing precise 

positioning, such as for example, a semi-conductor aligner and a high precision processing machine, etc 

[0002] 

[Description of the Prior Art] In the pointing device of the nano meter order used with a semi-conductor aligner, a high precision 
processing machine, etc., generation of heat from the linear motor which is a driving source has a bad influence on positioning. 
According to factors, such as heat deformation of the structure by generation of heat, or a measurement error of the laser 
interferometer of the location measurement by the rise of air temperature, the positioning accuracy of the equipment with which 
the linear motor was carried gets worse. For example, even if it is a 1 -degree C temperature change, a 1 00mm low-fever 
expansive additive (coefficient of thermal expansion 1x10-6) transforrns only lOOnm,' and even if change of the air temperature 
m the optical path of an optical interference type length measurement meter is 1 degree C or less, a 1 OOnm error may arise in 
measured value. Therefore, cooling of a linear motor, especially recovery of the heat generated from a linear motor are needed as 
a preventive measure of these temperature changes. 
^ [0003] If tiie current which the high increase in power of a linear motor is demanded, therefore flows in a coil with 
Wgh-perfprmance-izing of equipment on the other hand is increased, calorific value will also increase greatly. Therefore, 
enhancement of the firfier refrigeration capacity is needed. Moreover, also in order to prevent the increment in coil resistance 
and the breakage of a coil line by the rise of coil ternperature, it is in^ortant to 

[OpO^Dra^^ equipped with the cooling means The : " 

linear motor of this ^ drawing js cpmtitufedjby .a fcgO^ig^rin^ent nfejpet 3 fixed to York 2 of the both sides, and 3\ and thT ^ y 
Scoil lis covered in the jacket 8 which consisted of ^gtjof closing in, 4', and a frame 5. The coil 1 is being fixed to the frame 
nere faStener 7 ' 8 e ? eratin 8 i^e^^ai^^)4^a^M by pouring a refrigerant to the building envelope 6~of a jacket 8 

[Prpblem(s) to be Solved by the Invention] There is a possibility of the protective coat on the front face of a coil being damaged 
as it is the activated refrigerant since the opposite side refrigerant is directly in contact with the coil with which high tension 
current is flowing, and electric dielectric breakdown happening although it is effective if what has the high absorption efficiency 
of heat is used for a refrigerant in order to fix the flow rate of a refrigerant and to improve the refrigeration capacity of a coil in 
the above-mentioned conventional example, and losing the function of a linear motor. In order to prevent this, the inactive 
refrigerant was chemically used for coil cooling, but generally, in order that the absorption efficiency of heat might be bad and 
niight raise the output of a linear motor further, when large power was passed, refrigeration capacity may have been insufficient 
for the inactive refrigerant. 

[0006] This invention is for solving the above-mentioned technical problem, abolishes the effect which exerts generation of heat 
froma coil on positioning accuracy by removing efficiently, heat deformation of the structure, the measurement error of a laser 
interferometer, etc., without giving a damage to the protective coat of a linear motor coil front face, and aims at offering the 
outstanding stage equipment which used this linear motor, an aligner, the device manufacture approach, etc. 
[0007] ' ' '•* 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, in this invention, in the linear motor which has 
the jacket with which a coil and this coil are covered and a refrigerant is supplied to a building envelope, this jacket is made into 
tii? dual structure of the inside and an outside, and it is characterized by pouring two kinds of refrigerants with which properties 
differ m the inside jacket and outer jacket of a coil. Such a duplex jacket is obtained by adding the outer jacket with which a 
refrigerant is supplied to the outside of this jacket to the conventional linear motor which has the jacket with which a coil and this 
coil are covered and a refrigerant is supplied to a building envelope. In an inside jacket, an inactive refrigerant is poured so that 
the protective coat on the front face of a coil may not be damaged. In an outer jacket, a refrigerant with sufficient cooling 
effectiveness is poured irrespective of activity and inactive. 

[0008] The stage equipment of this invention is characterized by having the linear motor of the above-mentioned configuration 
as a drive, and it is characterized by for the aligner of this invention carrying a substrate with the above-mentioned stage 
equipment, and having the means exposed to this substrate. Moreover, the device manufacture approach of this invention is 
characterized by manufacturing a device using the above-mentioned aligner. 
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[0009] 

[Function] According to this invention, it has prevented using an inactive refrigerant for a coil inside jacket, and giving a damage 
to the insulating layer on the front face of a coil. Moreover, the outer jacket of a duplex jacket is suppliable with lack of the 
refrigeration capacity by having used the inactive refrigerant in which refrigeration capacity is generally inferior in a coil inside 
jacket by pouring a refrigerant with sufficient cooling effectiveness. Therefore, according to this invention, generation of heat 
from a linear motor coil can be absorbed without giving a damage to the insulating layer on the front face of a coil, the effect and 
the heat deformation of the structure which are exerted on precision, the measurement error of a laser interferometer, etc. can be 
abolished, and the outstanding stage equipment which used this linear motor, an aligner, the device manufacture approach, etc. 
can be offered. 
[0010] 

[Example] (Example 1) Drawing 1 is drawing showing the configuration of the single phase linear motor concerning one 
example of this invention. The exploded view and drawing 3 drawing 2 explains the internal structure of the linear motor of 
drawing 1 to be are the perspective view of the linear motor of drawing 1 . 

[001 11 In drawing 1 , the coil with which the current for a drive in 1 flows, two York where 2 constitutes a magnetic circuit, and 
3 are permanent magnets with which MAG which are fixed to each York 2 and are different countered mutually, and they have 
been arranged. The sheet with which 4 and 4' was allotted on both sides of the coil 1, and 5 are the sheet 4 of two sheets, and a 
frame which supports 4', and the inside jacket which connotes a coil 1 by this sheet 4, and 4' and a frame 5 is constituted. 6 is the 
building envelope of this inside jacket, and 7 is a fastener which is fixing the coil 1 to a frame 5. 9 and 9' is a member which 
constitutes the outer jacket of the duplex jacket-which is^the description member of this example, and 10 is the building envelope 
of this outer jacket. Junction on sheet 4,r4' and 9, and 9)ahd a frame 5 is being fixed with adhesives, a bolt, etc. a sheet -- four - 
four - ' -- a frame - five - a sheet - 'nine— nine^' - the quality of the material - a non-magnetic-material ingredient - it is - 
moreover, electric high resistance material, an insulator ingredient, for example, a macromolecule resin ingredient, or a ceramic 
ingredient - being desirable . 

[0012] In drawing 2 and drawing 3 , it is a stoma for 20 pulling out lead wire 20 to the lead wire (2) of a coil 1, and pulling out 
21 from the interior of a jacket to the exterior. After pulling out lead wire so that a refrigerant may not begin to leak from this 
stoma 21, the closure of the stoma is airtightly carried out with adhesives etc. 22 and 23 are the supply pipes and recovery tubing 
of a refrigerant which were connected to the inside jacket. A refrigerant is supplied from a supply pipe 22, and flows the inside 
of an inside jacket, and the generating heat of a coil is collected from reception and the recovery tubing 23. The protective coat is 
formed in the coil front face so that the lead wire of a coil 1 itself cannot touch a direct refrigerant, but in order not to give a 
damage to a protective coat, even if a refrigerant is a liquid or a gas, it supplies an inactive refrigerant. 24 and 25 are,the supply / ' 
pipes and recovery tubing of a refrigerant which were connected to the outer jacket. Refrigerants are collected from reception * J 
and the recovery tubing 25 in generation of heat of a coil through the sheet 4 from the refrigerant which is supplied from a supply v 
pipe 24, flows the inside of an outer jacket, and is flowing the inside jacket, and 4'. The refrigerant supplied to an outer jacket 
may be a liquid or a gas. Moreover, although it is not necessary to be an inactive refrigerant, what has the high absorption 
efficiency of heat is desirable. 

[0013] In the above-mentioned configuration, if a current is passed in the permanent magnet 3 which has generated the fixed 
field system, and the coil 1 located in the space between 3\ the Lorentz force will work and a coil 1, a permanent magnet 3, and 
3' will exercise relatively [ direction / of drawing 1 / in space / vertical ]. For example, in the top one half of this drawing, if a 
current flows in the direction of this side from the back of space rightward from the left of space, the force according to the 
magnitude of a current will work to above [ of space ] in a coil 1 , and will work downward to a permanent magnet 3 and 3', and 
each will move a field relatively. Thus, by passing a predetermined current in a coil, the structure with which York (namely, a 
permanent magnet 3, 3') and a coil are being fixed, respectively is driven. In addition, a stator and a needle may be reverse, 
although the coil 1 is being fixed to the frame 5 and the coil side serves as the so-called MUBINGU magnet type with which the 
York side where the stator and the permanent magnet were held became a needle of linear motor in this example. Moreover, 
although it is fixing to a frame 5 with the fastener 7, you may make it fix a coil 1 to a sheet 4 and 4' in drawing 1 . 
[0Q14] (Example 2) Drawing 5 shows an example of an aligner which has a wafer stage using the linear motor explained in the 
example 1. In this drawing, 51 is a wafer stage top plate (gate stage) which has a gate device, and carries the semi-conductor 
wafer 53 in the top face. The contraction projection optics 59 which carries out contraction projection of the pattern of the 
illumination system 57 which has the light source and an illumination-light study system above the gate stage 51, the reticle 58 
equipped with the pattern which should be imprinted to a wafer, and this reticle 58 for a predetermined scale factor is 
established. 

[0015] The configuration of a wafer stage is explained. 54 is a guide which carries out horizontal chisel regulation of the gate 
stage 5 1, for example, permits movement of a Z direction, the inclination direction, and zeta shaft hand of cut by using a 
hydrostatic bearinjg. 56 is the base. 55 is the linear motor equipped with the configuration of an example 1 which gave 
above-mentioned ] explanation, and can adjust the location or inclination of the direction of zeta which is the gravity direction 
ofa stage 51 to the base 56 by the drive of three linear motors (the one remaining pieces are not shown). Moreover, the location 
and inclination of the direction of zeta as a wafer stage are controllable by measuring the location and inclination of the direction 
of zeta ofa stage 51. 

[0016] According to this example, since the whole quantity is collected mostly and there is nothing of the heat which the cooling 
effectiveness of a linear motor goes up and is generated from a coil for which generation of heat from linear motors 25a and 25b 
gets across to a stage 5 1 , and carries out a temperature rise, or raises ambient temperature, the positioning accuracy of a wafer 
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™™ m Tt l PS ^ d ^ 0Unds ' 38 a result a ^Wy precise exposure imprint than before is attained. 
0017] (Example 3) Drawing 6 shows the production flow of the semiconductor devices (semiconductor chips, such as IC and 
LSI, or a liquid crystal panel CCD, etc.) which used the above-mentioned aligner. The circuit design of a se^mconductor device 

Zf^ff 1 <~ * si f > ^ ?■* * Which ^ designed circuit P attem was fom * d f manufactured at step 2 
SiSS n ♦ ^ (Wa ?. manufacture )' a waf « « manufactured using ingredients, such as silicon. Step 4 (wafer 
process) is called a last process, and forms an actual circuit on a wafer with a lithography technique using the mask and wafer 
which earned out [ above-mentioned ] preparation. Step 5 (assembly) is called a back process, is a process 

2!^^ USiD8 ^ fCT pr ° dUCed by Step 4 ' and includes P rocesses > such as an a ^mbly process (dicing, 

3 P !f 8mg Pr ,° CeSS (cfUp enclosure )- At ste P 6 (inspection), the check test of the semiconductor device produced 

is shaped (stepT 11 ' teSt ' CtC ' iDSPeCted ' A SemiCOnduCt0r device is com Pleted through such a process and this 

sl }°7 s * e detai ? d flow 9f A* above-mentioned wafer process. The front face of a wafer is oxidized at step 1 1 

£2ffi_' ™fT ^ 18 0rmed m ' Wafer fr ° nt f3Ce at Step 12 (CVO >- At ste P 13 ( electrode formation), an electrode is 

Z I > ^ ?T, eva P° ratlono ' Ion is **v«n into a wafer at step 14 (ion implantation). A sensitization agent is 
applied to a wafer a step, 15 (resist processing). At step 16 (exposure), printing exposure of the mask circuit pattern is carded out 
at a wafer with the aligner which gave [ above-mentioned ] explanation. The exposed wafer is developed at step V? 

o 8 r (€ W?TF f ^ deVd0ped resist image are shaved off - ^ resist which ^hing could 
be managed with step 19 (resist exfoliation), and became unnecessary is removed. By carrying out by repeating these steps a 
circuit pattern is formed on a wafer multiplex. "pwung mese steps, a 

[0019] 

[Effect of the Invention] Cooling effectiveness can be synthetically gathered now by performing the primary cooling of concrete 

by according to this invention, makine the iacket nf a 
coil into duplex jacket structure, and pouring an inactive refrigerant in a coil inside jacket, and carrying out the secondary 
cooling of concrete ofdie heat which was not able to be completely removed by the primary coolmgof concrete wSnerallv 
Eta ™ ref " gerant , with ' * e bad Sorption efficieney of heat with an outer jacket. As afesult, it be^me posS to 
%1 1 IS L ' TT™ ' 3nd W * 1116 S P eed rf «" sta * e « W the improvement in a thrusf of a lL_r 
SSL, ™ ; ,T VCr ' SmCe 8enerati0n bf heat fr0m 3 C0il was lessened > heat deformation of the structure by Z 

X.XSSS!^ 9 ^ error ofa laser * terferometer C0Uld be lessened - and ^ rovement fa preciLi of 
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